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m\J?l &m AISOflAl CHi-il^ u^oj &3 oj oioi x| M ^Ai^l 1^ §-*l(130)= CHxIl 

S u^oi g-^oj 0I0IA1M gArS^ HHa1£! CHx-il^ 2°^ §£i^! 

^AfS(135)lh §ArS££ ^Ar£! OIDIAIM 4^*1-E^ UHxl*! 0101X1 3! Ai (110)1 ^ti^Lh mU^ 
st* XISCHIAJ £01^ 2 SOI CH*fl£ HWS2! OIDIAIM ^So^l *!£!■ 0I0IAI ^ 



s 2^ OiDIAK image) ^A!^ £HJ2J ^ AlgCHI ^SOli ^ EH HIS * 

S^J §^ BMrXlIM ArgSr= OIOIAI ^AI2r ^oj| £h*h 20IQ. 

2fAI, S^XIZj- tl^l, £R an, Ar£! ^If, SI £^(roodel acquisition), 7^ 3SEi UEH 

S|, 71711 Al^ 3EIH S^ 5*1 eir S£ Bf£ i§ SOHHIAI, 1#( imaging) AI^SOI i^T k\±^ 

mm eie^ gai simoi aiqh 7rAi^ 201 u^si-a. 

o.a^oj Al^y? 0IDIAI1 iJ5 ^Sor^ ?|-D)IEH 5^Q. ZldLL QH° 

eji^M ^A|^ ?HHIE1-E AIOH 7h2Q(^^ ^fiQ ^ AIO^M 7h3Q). OlSh 

SOI £J-§3 A!0^ a M S^ Al^rSS □ S^tHi EHSfDl 3 AH ?7)U ^1-^?^ OI^AIU^^ 
^ SHJg ^ S!QK US Al^g g t[L[?[ S.E. Chen£J 'Quicktime VR - An Image-Based Approach to 
Virtual Environment Navigation', Proc. of SIGGRAPH 95, (8):29-38, August (1995) (HI 71 XI El 01 SJQ. 
L. Mem i 1 1 anil- G. BishopBJ TclAIS.' "Plenoptic Modeling: An Image-Based Rendering System", Computer 
Graphics: Proc. of SIGGRAPH, August 1995, pp. 39-46CHIE 39.^2! L«-^M Al^g (pan-ard-t i It 
system)OI 7IIAEICH 2!Q. 01 ^EH^J Al^^i^ ^ 1§1 7FAIJI S^Lfl, SHH^ 

0|§¥M 7FAI^ ^X\2\ SraEIOI S«!|*CT ^EmrClr^ ^01 H, MEHtr 4^1 
^IS^r^CIl ^Sti" Al^mi Ifi^rCr^ 5101 QK 0iE1*| A|^ XfltlHS SJ^rCH 3E1^ 
EI^EFS (real-time) gg MO^CHI S!4»ra SKi. 

1^ AI^BWIAJ AlOtg g7rAl?|7| Lf^ A1E7F E.L. Hall et al.2| 'Omnidi rect icnal Viewing 



^nmtrim 2000-001 0300 



Using a Fish Eye Lens", SPIE Vol. 728 Optics, Illumination, and Image Sensing for Machine Vision 
(1966), p. 250WI 7HAI£|Oi 2i= 21 21- ITS ±?l 'fflEKfish eye)' I- Mg%*2.£>H t!M3D. . CHEi" £1 
ZE^ DH° 71EIM ^hTU^I JUSW> MOOT &=?2\ ^1 SE£ ^l.^PSiQ. HEiLr, CHE> 

etj^^I- gB^°J ?ii^[H| umO\ OH^ 32 □ ^SthLfe §QflAi, .AI^HMAI HE1?J 2!^EJ 
01 £Xil7r SQ. 7flCr7K £hS S3EJ 2^ XfgfHI CHohOI E^ XI §1 7^X1 = CH2.K 7H 

2§. OJgQ. ZimmermanEJ OR ^cH 35 5,187, 8672K Kuban et al.EJ 01^ ^ 32 
5,359,363^ UB^S! L«HF i§ DflTiUgl CH£!Ur= 013 3!*EJ ArSOfl E^OI X|A|£IOi 2112, 
M £7121- gOflAi »a*m. 

Q5 S2H 7|gE] AIO» £7 r AI7|7| £|*r01 238 AI-g^Q. 3Ei*J- SEH 71s Sxl § 

oFUS- V.S. NalwaEJ "A True Omni Directional Viewer* , ATT Bell Laboratories Technical 
Memorandum, BL0 11 5500-96011 5-0 1 , Jan. 199601 ?HAIEICH HQ. Nalwa^ BN?« S3EJ 
50° «HE(band)E| 360° H^rEr0r3 0IDIXI1 271 ?l5r01 0-421 &m gtf ^»(CCD: Change Coupled 
0evice)2F *HB S3 B_rAr3EJ ArgOil CHS KM JHAISHi SILK NalwaOilA), 4?HEJ S330I 

EIEI-DIE *!EH£ UHltlOj 2!H, S3 BfAtg «O0 SRJ2| 7HHIEr7r *OI 21H, Zf ?KHIEr^ 

50° 2j b^g ggg 90° 5^ □ a>i) gQ. 0|Ef*t A|^*j£ BW« OIDIXI! 271 Cr 
4EJ *flA|7> WRt[Lt= 7 r XiH SJCr. TiiCW, 0|E1*r Al^gS MEI£! 0|0|X|7|- SStJ 360* 

aio« asspi mm atMj n tHiAiei se^ni- sea ^s^oj sas Jm n 

^2 a o t oj a hAh S g c£^ o| 0| x| gA1» tfDil AfSSQ. HEiLh 35 ^SOfl SJOjAi, SH_ra 
XlgCHlAi SO|~ S3 21 OlOIXiM £3301 ?«*2h #71 5« XIS AH)|2| £)^EJ §£J 

3^21 4^ XIU7 r = SaOIEfe 2= gEH 71^011 Ai m ^El^l 2iD. EOErAi , ^2 S 

otoj 5 cq« d^EAl Q4^^ ^ Al§# 7h730^ U 50IQ. Yagi et al.y 'Evaluating Effect ivity 
of Map Generation by Tracking Vertical Edges in Om i nd i rect i ona I Image Sequence*, IEEE 
International Conference on Robotics and Automation, June 1995, p. 2334SI- Vage et al .HJ Map- 
Based Navigation for a Mobile Robot With Omnidirectional Image Sensor COP IS', IEEE Transactions 
on Robotics and Automation, Vol. II, No. 5, Oct. 1995^ ^2 ##££^E1 OIDIXIS S2?l £1 
orCH 3^ ArgoW, 015 S^2J tMflS ^LHdr^l ?i5FO) SSM ^El&fe 

01 01 XI *!!AI(COPIS:C0hical Projection Image Sensor)! 7HAt£rII *^Cr. Hl^ 0|0|A1 fliAl 

71- 360- S B * SiE^ 51-XIEh TIS-EJ ^XIS ^|2f ?Wta ^!2S2J AIOWM 2J^ r 01 AIOPI- t} 

SEI^I fJHSQil 3^ 01 01 XI ^Ai^ S^tf^ OIDIXI 2IAOT OrUQ. Di^OL Hr 

£1- ^01, S°f2| SBtHIAI 910iy- zJ^CHI CH*]- XlgEJ ?J]^0I Q^BJ ^ XI S 

che E^a. q^ei xis^ ^st]- £H^# mm z\ue\ *m xigtHiAi aoi^ 

3 if iroi xti^se^l ^1^ ^ s^l I'fis ^Q. 

Yamazawa et al.SJ 'Obstacle Detection With Omnidirectional Image Sensor HyperOmni Vision', IEEE 
International Conference on Robotics and Automation, Oct. 1995, p. 1062^ SB8 S3 CHICHI ^ 
3SH ai-Af- S32J Ah§l it^fe 3^ ^2 OIDIXI ^Ai AI^^CHIAI^ 7H^M IWMmH SiQ. 7171 
CHI 7IXHEICH U r £F ^01, S^3BJ JE3# 31CHUAI ^A^l^ IT^OI Al^gOl OiQI°iX|CHI ^SIOI 
ttLW XI g Oil 2§i 30112, [Q-EMd 3ESCHI ^01 ?mt[Z}, U\m zJESCHI "E] 

^ OIDIXI ^X|71- 7^5hQ^ SOilAi 2N*3 7i^E| Ai-gOl °E|^hDErE, OIDIXI s ^^or^ » 

AiO| ai-A^-flEJ ^§0il Setl^l □^011, ^Al- 53 Oil SA|2| ?lx|7!- gfiuFH, CHfn^ *^H^ 3 

^l-W 01 01 XI 2J 101 lOil' 30ILK 3E-^S SlEj A[E~ £L'AI2r TIM ArO|EJ 71EI7F 

^7[%m\ [[j-EF Ti^EJ ET30I ^7^1-010*: ^Cfe ^fi^ ^IQ. 3E1E^, 711 ^ 37IS 
SXI^i-71 ^1-01 7i#0l fli AIM IVSt^ ?lxld|-010i= *hlr^ 61 81*! 2! H2!7r BflSFD. 013^ 7: r B1l^ 
OIDIXI *!!A| ^711 CHI Eh^W g> h £5Sr~ ^Stl ^X1IE] SE'OI TflCOT, ^Xl& OIDIXIM Ah 

g7fet»" aB(BttPPing)fffe 31^ 0I0IXIEJ HI' UISO0 1'^^ tiO. 

^7iti- gffl 7|#EJ §xl^ tl-UEJ Eh^ XlgQIIAI CHxil^ ^31 ^X|^" 4^ S 

B4TSS! 1^ &XIM aS»TO S»Cr. Oia& a^S E^ ^SV Q fi^ 

5rX| S-Jl, CH^IS &3EJ OiS ^^01 ^011' 4= SiH, Et^ H S30| 01 
4 2!^ Al^yi ^il^rXI s^q. 

23 

&?\ tl m\- ^ 71 ^EJ ^g^, ^FUEJ EhgOU-i, CH^!^ &3EJ OIDIXIM 

§ArS— ^(orthographical ly) ^tA^hE^ uHAI-asi ^§01 SrLrEJ Eh^ XlgSF ^AI^F^ 5011 HH*I£! 

[H^IS EM3 E^E] uUrXill 7 r XI^ S"X|3 S l^CHI Ej^Ot LH xfl S 7H^& 

Q. OIDIXI ^A1^ ^-EJ ai-AFM ^^iehE^ bHxI^CK 

B sSEJ y ^AitHICHIAI, &h Al-Sil 53= [Hl-IS £JE 5A|£! ^ 

r " 2/? 

It [Q-SDj^ OI^IOilAI, org ^E| 5 r 50IH, IlS^OiH, h~ £N£0IQ. ^71 ^!0I tl^EJ [H 

§ 531 UEKH7I UH^CHI, fi3Ej ^ v EJ t^7r OHJCh z^CHI CHMS ^ 

mil, 513 ^ArX-ilEJ igf 5^r^ S30IIAI ^BSLr. OIDIXI {1IA1^ ^ArSUEJ z^2h ^Xi5^ 

Eg^3 UHsWIAi, OIDIXI y JAi^ 2Xh ifHAiOIH §A r S^^ ^ArS OIDIXI! LrEKH^ OIDIXI 
Xii S^Q. OlEltl OIDIXI Ai^^ QXIl^lOi OIDIXI XlEI SflS OIDIXI SEI ^ 

^ &3EJ CH£j ^^OlErE B 4= SIE^ 5 r H, §3Ej ^^1 ^CHo^E^ ^hH, 3 El 12 Eh^ XI 
SMAI §31 ^5^r^S OISAIS ^ SiE^ %E.mn ffl^SQ. 
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OE Sg^eT 4'AlffiI^ XlgOIIAJ ^7F*| 9>^ £>33 01 Dl Till gAFg£S 9W 

5F2^ HHXIS ^7F2J CHHS 513 2^ M§ 9MF*fll &mtQ. BR« g32 r ^7F3 91 

^Li* gene n^o| gSf0 | ^ s gg 0 | y^s Sg^OIQK ^7F2J 01017] *!!A17F *7F*J 9W*{| 
£¥Ed gAFg££ BtAKIS 0101X11 4doF2^ HHMSQ. 1 . . : . 

OlEdS!" ^'AjOtlOUAi, SJAKHa- >7F2J 9MF*|I = *30| BHxiEII>, §1^ SM z#2F S 

1 7F£!Q. ^2 S# z^Dfl CHxIlS 4^12, 51 5£tfF= S3CH]Ai SE^D. 

a ah S oj q S 2h g° [Hx-{|^ e^fiS! §"31 tFLFSI 5* XI § CHI A1 S0! = 2HF IfOI UEFLH^ 01 Dl 

xii ¥S*r£"astf« oidixi §xi oi a. aatfg oioixi ?g sms oioixi^ (gzm°z s 

S 4 2A- ^ UAI32S) 21FS lt§ S2S ?goF7l ?ISFD| 9.^ SS^I 0101X11 7FXI = f S 
DHi-fl AH sHb BO 01 01 A! ^ 2 IF* gt! StfB gAFg££ 9UFoF2^ HH*l£i CHxdl^ *1 

3 e o t£ | Bm wMx^m stwm, hm ccfef ans. 9.^3 sss ^s#d. 



If OIDI73 2 IT 53 Ml 5tt*HX 532* ^7F2| 9.^41 §32 B«)l CH*dl£ ^ 

S §301 stzm M&*|OIQ. 513 2g~J §B§ »AM£ *7F2J 9.^§ 53 M ^goF 
71 flWM *7F2J S3 1K«S gArSHS SAfs^i UH»SCh 9IAFx{|£F *7F2] ^90L5> 
g£i HHflEIU, SS S¥ £gfi 7^Q. 2W§ 9«M CNflS SI ^ 



s ggs um^l 73 SOU Ad CHHIS 9N?§3 5301 OiOIXIS l^XISF^ Sgis StJ XilSSFDt, 01 




^Ei CHHIS gAFgi^Si 01 01 XII ^Xl^fe 2g it^D. 

IS- S-gBj 2g3°! 4'AIOHOHAi. gA^^S OIOIAIM L[EM= OIOIAI d2i Xfl55^ 

, 01 Din ^f2i 01 01 XI B 01 Ed S OlDIXi IHIOIEIM ^^l aXTII (cartesian 

coordinate system)^ SE^fe OIOIXI QOIEdS ^.Zm~ B?1L B BSS OIOIX! QdiO|Ed2h fi» 

9 0101X1 IHIOIEI^^Ed UXIl OlOiXIM ^Su^ BM^ ^7^ 5*^CK d^^fQS , ^ 
AS I 71 El W 0I0IXI2J H7I1 ^(Hl, 01*70 01 01 XI ^| ^'^7h ^71 SZT BTtll ^ 

^F7i aw «chh ^ aa. 

OrXl^S, 1^ ^S2J ££ 2g^°l ^A|01|0i|Ad, &S(HI CH& o|-U2J ^ XlgOl ^7f2J 

bi-Ah i^Bj igsi- mmy^ ^ twn^ 5§9 s^bj ^i-^e.' ^Af s^chi ehx-iim 9.^^°' 

^; f o| oinixiM SAfS^S &M$t= tm, 4^12^ ^7r^ OIOIXIM ^X|5fe e^i 

71- ^7FM 5t^Q. 

s CHxdi^ 9N?t!°J g-El LhEKH^ OIOIXIM ^US| XISQflAi SOI^ ^lHh ^01 fSofc 

££tt Oiath 2^^°J tiAIODOIAI, (a) CHfllS 519 2£f°j ^Af S90il 01 

OIXIS (^Z.^^^ HEII2 B 4= 2-1^ ^A!^^^) Stl ^1 ^S^fe 3?1L ^ (b) 3 

01 01 XI Oil CH^ 5H_r^ ^ XlgOl gArg^J SSBJ iSHI- gxISI™ 21 IF ^ CHi-il^ idl9 2 
oto\ bi-AF S3 (HI 01 01 XI S giF^! StS !T£!t gAFS^^ 9IAFsF^ B71IM 51^CF . OIOIXI ^g ^ 
S^J LFE Sg^ei 4'AIOI!^ CH»|S 47F°J LFEFLH^ ^7F^J OIOIWS 2£F£! ^7F2] 

lt9 ^1 oFLFSJ ^ XI g Oil Ad £01^ 5j1F ^01 ^gm^ E^L S S3 Oil 

^7F°J 9!-^ 591 ^g^F7| ?I^FDj ^7F2J 01 Of XI ^ SiF^! ^7F^I StS gAFg^^ 9!AFoF 

^ e7tiM 5^Q. 

2 1a^ a^f^ SxlHJ e^^Ei £A|Ifl!£J ^320111, 

2 513 Sg &AF30I ^g XI XI ^1 CHI £J^F01 OIDIXI ^Ai(HI2 91^1 CFE ^A|D1I°J #3201 
H, 

2 2^ 715 £!OiI ^x|£i 513 2g 9^AFS2] ^#2012, 

2 3^ mm 5FS71IS 513 2g= 9.WS^i ^^^3 e#20IH, 

£ 4^ S^2J 9IAF 53E^^EiBJ gAFg 9IAF1 7i5F*^2S LFEK* 230IH, 

2 5~ CHxdJ^ 513 2g3 9.^AFg^^^E1 OIOIXI VI A] ^ gAFg 9! AH LFEF^ 230IH, 

2 62 S"3^ 01E! ¥£01 t\L[S\ ^ XlgOilAI Oi^Til S0|^ 7H LFEF3 230IH, 

2 72 ^301 CH^I^ 513 2g3 ^ 7H 9^AFS1F ^ JH^J OIOIXI iliAdl 7FXI^ 2^t>^ 

1^ ^320IH, 

2 82 ^301 ?>^2^ «H XI2II3 SI flS^lF SI ^gl 7FX|^ CH^!^ 513 2^3 ^ 7HHJ 9.^ 
AI-32J B320IH, 

2 9a^ OIOIXI ^g 2g^3 4'AjO||BJ #320111, 

2 9tt OIDIXIS ^fF^! StS ^gtF7l ?lti" 2g^3 £A|(HIB] #320IH, 

^ 10^ ^^01 IHM^ 513 2^3 ^ JHB] 9.W22F, CHxflS 917^3 ^ 7H &3CHI CHt^ 

^ztBToiOIXi^'^sF^ ^ 7H^d lt« IT^l CH^F^ ^g^F7l ?m ^ 7H^I ^2F ^ 7H 
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g ?H m ^ s 3X10-001 0900 
sj oidixi sir mnm mm §«2j ^3aom, 

E*"W SSS BSS 23^5 0101 XI ?g §xJ2j 513 S?f2| B>Arg2J ^M33 §^a 

£ 12£ »m2I 738 MAI DISS BN?«2! 532J 0I0IAH gTOSKQ »B2| SB3J2!-£ 

aiw2| ^Ajaom, 

E 13^ CHa^ 9N?S2! §31 SKJ2| EH5 XI S Oil Ai £01= 21 II- It) I UEUH£ OIDIXI1 ^SoF^ 
»B2T=A|S0ia. 

OluK B ITS2J a@33 ^ AlDtl^h a31 ohQj #Ailo| gSSP. 

c la - & m^o. sg^oj ^ AlQflOfl mB 2S4fS 3S" 5«(100)g OSAlElO. 715(1*0) flM g« 
£ | 5{§nts°f2| Mm mws (135)01 CH3|^ &S2| 0IDIXI (130)1 SArS^S »Afo*E^ HH 

SsuQK^CH e?5(112)2F gaSEBjftelecentric) 2!* a^ iiaiS«! 73 (aperture) ( 11 3)M 7rXI 
-■"^rS^S Arg^st] 1 3CC0 HEt HIP 2 ?HHIEh gxl(Sony 3CC0 color video camera 

device)(1 11)21- SfS 0IDIXI SAI(IIO)^ SArS^S OlDIAil ^>^r£^ NAJPi, 

His CM7I0HAI 7rAI SAW EWKM flSSKn 21X1 EN B Xr2l2 £E= 321221- STS £WI ^AF 

2j de ^ eh oil ssm« S1SSQ. 

EE IbQil EAI^l ITS CHI UtB 1£ §S(100)2| Pg 2^^e> 6! AIM MAI. 513 S3 BJAr^OI U0I7I- 
2j ^ gj-o E= st h 7373 a (136)00 21^01 0101X1 3! AiOfl 31! * HQ. 




571 01 a. 

QS01I PXI1 3H0IS( 155)ff fofOI DEC Alpha 3000/600 £|3^Eil0|£]^ US S§ 

alS(iffi)s fiuiaD. ap □ mtm ^Sois, asEio25)= afsxw eN?« &32j chb *i 

g^- ***m m ^ 2AH, 3 53 2| «SS ^[LHs h 4= HU, £E~ CHS flStfe n 

§31 OlgAlffl * Ha^ ^^SQ. 

TSSl ^ Si^ PAI1 HIPS s^m XH^M ^ °iP. 

^ 2^ ^|W140) ?IOil ^l5(140)2^Ei ^AhS(135)°J €^£f W1AI 

&[a^(135)1 idtithOI, 7|&(140)2J S3 SS^ ^01 ^A r 7h if E|£ ^^^^ ^! ^ 
#(145)£S S^SiP. 

E 3^ EHxIlS £!S^S°I S3(130)2| 01 01 AIM OIOIAI *«A1(110)S §Ar2£S ^A^h^ ^ IE, 5 
M3 Sgf B.»-Ar3( 135)21 Hl-g-^jth A|£Dfl^£l (geometry)! £P 0HAIt!"P. a 32J 

^ArS(135)^ S€ 5H, r, v a z£ §2J£|I2, CHx-il^ ^ 



Zh (2) 
g CI}^B1, O!7[0liA1, z~ tmm0\H, r^ y^2J saOIH, av^qiq. 1^ UH «oj 

^H(- ^xlSffi, ^1(1)011 2J^|-0j §2]£| i!32| ^§(315)^ 5ri?1l2J SgSf S^I^Q. a 32j 
a[I0351h z-(3T0)CHl CHMS ^^hH, 3 5M32J £32] £g(315)B i^r^ S3(p)0ilAi IB 




^^CHI ^^OIQK 



SArg ^Ar°J ArgOl B ^32| OlgOIQ. 

§ArS u jm;i $hU2j aisoiiai ^ ^ ehp& 2i= a 4i s^^oi 4 ^p. a 

4011 AL zll r^ ^ 5r£0ilAi ^OiS IX y (HI CH^ ^^1 ^1 SiOIP. S^£l^ &2 (405)21 ^^0)1 ^ 
e OIP. ^(405)? b^AF 53(415)011 2J^hOI §^ Sfl(410)Sg SMS ajM*!P. 

om2i ^ aisi 7 1- api mm, a\an ir^a 

tan(8 ) = z/r (3) 

1 D^*KM0tmi2, SAfS &A» WKM ^ 
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a = n n (4) • 

QilAI ^A^IOiOt oKH, OPIOilAi a ~ Sfl '»fl(410)B « MOW °^£|oiot Z\= ^ JH°J 

2Z!2r»ARHH- ITS BARHW CHMAL fiW SK5(41Q)» ffAJSWAI £S°I 22 AWI2J Zf<p )g 



a-S „ x-29 



2 ' 4 

soro* am, ois^ a© 

tana- tan 6 2tanp 
1 + tana inn 6 1 -i«n ~p 



(5) 



(6) 



□ra^ss, ejAraog/jsi gsofl ch© £33 7im?i^ 



zprime •■■■= - 1 an p 

oia. 

(6)2f (4)g (5)S CHB*ra 
.2* 



(7) 



dz y 

dr 

1\ i+BSQ. 



(8) 



a>(7)EJ 0| » »g*IS -i^Ofl CH^ ^ ?H°1 if 22, AFSSMAig S^l^h ^47h 

371 UHSM. ^ £301 HUSH £W £3 CHI 21© J\?\ M^W 4 2iO. 

3 gil-^ 



r 



rfr r V /• (l0) 
OIO. 

HJ-2f a = z/rOI2, #71 £t<6|s 
£ *±£IDL OPIWAI h£ 3£ «*OID. z=raM *i<9)£ CHS*ra 30)01 tf»ga. 

imM , m$o\ ZMtiu, n\nti -«mi choi-oi san oh 5* xigoui mas eN?^ 

01 gAhS ^fgS^ 131 ^iStJO. 01 Bit! ^l(1)0D SjSKM S£JS 5^2^ 

SH->2J XjgOIIAj CHMS 6.^*4! 2! S3M B 4 ^ 23QII, £ ffl-SOII n>E SStfS 1 

XI g CHI e^, UBIH 0|D|X| ^S*J- ^£ ^X| 

sm, a s-asi oitatJ- s^oiefe a * mn, 2^*! *n:hij- ^ 2m, neiu mm*!- 
^ato^ ^^og oi^Am °iQ. 

e 5^ cHa^ ^7^ej &32j sJ¥7f omixi ^aiqh 2imoi ^i-li-^ *m xigaiiAi ch^^i soi~ 7s 
^stith ^e-sliii i^m [Hx-fl^ e^fei «ufs(135)oi ^ffiTfls m# HH 

«Bj ^(502)^ z^lh SJximiL CHilS 5132! &A|-S(135)^ SSCHi ^Ixlt^Q. 3011 
S3(300)2J ^^g^EI 1^(505, 510)^ g(515 ^' 520)011A|2J ^Af £31 Hxh5ffi, 0151 




El 71 tlHSOL ^S^! ^l^2J x a y SXMAi gEHl 3^ £3^ &ft^ 501 Q. z^°J- 

0| 20iD. §MS£^ &MS(135)0ilAi2] m^g2J x-y Si2J SA^ 

e^ei g^Atoi 0IDIX1 {11A1(I10)°J I'EHI 13^J IS^^ x-y 5f£ Al-OIOil^ 

UHBOIAI, OlDIXI iSAI(110)& ^'S gfXl^fe iXFMBJ HHgM 7FX1^ 
2xm-£im§I^XKCCD) OIOIX! ^MM i^Q. CD-^Ai, UCHII CHICHI 2|^h0l, x-y B£^l S 
^XKgrid)^ ^tfii^Xf ^CHI ^JoFOj 0IDIXI g^l^J x-y ^£ LH 
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2| gMAI »AF SS(I35)S^E1 gArS2^ 'UEKSD, 13. 0IDIAI2J SSS S 71 



Al 



1 VaTob sot 2| ig 37IS flBIS 23 0101732) 71SI(f)(HIAI SffflSPI WbKJI. 

5 fg2j g«s°e S s(.^ uhAf SS2| S«lh x-y £lxl£? SSHtJviTJ 

wq AVHigi^ 3 ^o, ajehei g« LH (HI 21= g (570)011 Zm SJSt!^ £'21 Ig5r7l 

£10) 2*8 l/ g(570)27 iSm) TaFOIWI EAIS "a(552)0l/d ^A>S (135)21- S^D. 

»«7qTmaI2J *2| 2fE- g (552)°l x-y 7 r § 7 r J>r£ 3Xr 0|01X|2| x-y $4xlor= 

1 7mk%*±xi fro chsTaTe gam. #7i*t sais ewa ana chi2j shisai, 010173 7H2 
l^ h °icT . jiStF. BMras IkFai s?g°! ss xiimssAn, *fU2j s-a Haw* 3 

S3S 21= 212h UOI £tr3?S 01 S!D. 

#7|*>- ^AIOIIOBAI, S32J SD *S S^s SKHSPI MS (HI gSEj(125)S SMS J?-! hl M 
iA ^3 TT?=^II3, [KM fiOIS 0|D|X|2] SE(granularity)7r S^SDS S^ofD. bf 

i 2Jsk5 aa □ sescr. isehi25) ^wiai ^tsi ^ 24= um*\& iS3g2i he 
= [a i]2r ea. 

si fiJBJWli fi^tfo. E^ 71 El 5! ?S OlDIAIOfl CH^ 371^ ii «SS ^ 

S 01 Dl XI (HI DM ois a^s a^tJ-a. 

gc^ojt 0 ^ ^> i'XISKE sl^iX} SOU 2JSKS 4S^S OIDW £!h2J 5Jg^ S3(HJ 7|i 
-l™ Aiofeh =S3?h(HI 2)51-01 S7|-i!P-. §s, P-*, 1 ^! (polynomial) Efe AI2j- gt,^ tempore I 

0171 sWtHHl SUohCH ttgl! = IT32J S01UAI 3H Afgg ^ 2JL>. 

^^hBl »Ara (735)21 gArg &Mm LrEKHS OI0IAI dH= ^7I«J- U\2i &g t|£g S&7I(720)(HI 

E 8011 EAIEIOi a«OI. ^ AH (135 S 735 )g $301 ^SE§ HHxl£IH, 1^ 5«2J ej_S S |l 
a*C81u)B- M Sa(805)« SS«rI2, aa«(810)M CHfflS SS(805)# at»Brc 

13(p)0ilAJ ge^D. 

5 9a== el-LI-21 ^= AlgtHIAI M0I= 52r ^01 EH SIS yz^oi ggg UE|LH= 01 01 All ^S5r7l 

^ ofDIAl *l§ ma= ^7I*H aWtfS §^ gXIW 2J«h01 ^S^a #g§ ^SS&0IE(photo9raphic 
rransparen^itt ^> SiU. E= CHSflS S.^*2! SS2I §73^ E= S^l S&^fe °-!Jg 
5A| §fl(LCD)g $ SID. 

ai C i = 5 SMP &Mg(930ll B VS2I AIMMAI E2SE31 S^SIOI ^7I(H1A1 «SS 71, 

shEs HHaaD. 

E 9b0| EAI E| CH °l= a ^S0)| [&5 ?3 Al^g2J pg e^Sj°i 4' AIM (HI Al. gtS IfS 9! 
ninixi Til" mn± » s ^<5E-lf970^(HI 2JStOI J31 CH El =■ ti\L\SL =SS|i^ Ali:S(video projection 

S^(940)g aaijQ. 01 [in SOIL SSE1(970)fe M±m (960)o^^E1 gfAfg ^(940)2J ^ 

i chm! slt4 ages &Ara(io30)» 3E*»*fa. mas ss^ aas 

EHx-il^ 2^°! ^7f2J ^§(1030)^ ^^2] ^(1040)M §AF2^^ BHxia 
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2, Z3£ 2JSKH ^J\2\ §31 ^StHIh - ■ 

£= 7HHJ n^gs ^301 S^SE^ HHflaa," £'8011 EAIS Oh2f ifOI S# 813*3- SS/ABS'SS 

5q ^2 ii tis^w mas.^sm si .sschiai bbed. 




n OIOIXI ij^M 0IDIXI Q0IE1S S&Sfe 971(1230). OIOI73 HOIEIfi *i^ v SiTHS 

BS*fe~E0l(124O). *S*S OIOIXI QIOIEIOI Pitt SZ^^ BTIIOT). □ 

£111 HBa OOIXI QICHElS H2S Old 33 HOIHS^H CIXJ1 0101 KB t!3oHB EP1<1270)B &\ 

□ orElsf^a ™«M SfOWS B?fl (1250)71- 970 3 (HI 4^1' 4= 2JQ. 

ruxi°>oa c 13° a g-goi egsjoi 4'AIOUCHl D}Et o|-U21 &* XlgOflAI S0I5- 23 &0I 

Stl 33B 528^ 9*1(1310)21- 0101X1 Oil Wti tlUSi &m XI 301 BW- JEB^ aS3J =^f[=2 

971 (1320)1 SiJttQ. 

n ihsjs saisj 2 h§ xismai koi= a g-oi mns. sn?«°j §31 uerh= $-im 0101 

Tia wlia *^(.oj g*H ifAiog 97)1(1330)2} CH3IS S!-^S£! 47f°| SSI XH*!ol7l 91 

•KM St! IK«B gAhS^S B.Uf5^ &?1(1340)B Q StlttO. 

m^AH a a'g§ g*!0| = ±?BB 71X12 2JXI »S SKi2| 5« X|gCHIAJ2J BN?«2! 

□mix g^xish^ agtJ-Q. e ^S2i s-xi= oi ni xi 2j mm j\\&m?\h, 

*' Oiofxi JHi 31 SSSSOI I 01S S^OIE *KH« 4= H2. 3 2*EM? 

1 OISAIS 4= aEi Wl £|oKH SAhS »AJB MftfO. 

a smE) 3* XlgOflAi SOIrr 31 ITOI CH3IS BW«2! §31 UERH = OIDIXIM 4= 

5= ast.*s oioixi s*n stj- msio. 

A^i*h ag£ s a-goil Sell B^Sl 01IAISHI SiQ. S g-S^J DS WSOI B 71s MOtOil 

^ ^aiS xToil?fl= § B 4W 21012, B aj-gej H*l= ^s£l= ?&1S^g9imi L^hUS 5 (HI SIMAIH- 
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fs t] 

compute_image . c 

fci-nciud* "stdlib. fa- 
tf include -imagcutil .h" 
^include •stdio.h" 
tinclude *cnath.h B 

/* inn Tcain{int arg= f char **argvi */ 
moitt (argc, argv) 
int argc; 
char *argv [} ; 

{ 

double sqrtO, atanO, sin{) . cost), acos 0 ; 

unsigned char *r» *g, *b; 

unsigned char * red ; 

unsigned char • green ; 

unsigned char *blue ? 

i=t xsize, ysize; 

int. xosiae. yosize; 

iat i, j, xo, yO, xl, yl ; 

double theta ( phi; 

double ox, ay, ozj 

double px, py, 

double epe, qy^ <|2; 

double teinpx, t eropy , fccrnps:; 

double tsx, ey, bz; 

double rad, roag; 

double xs, ys, zs; 

double dispx, dispy; 

int xcent, ycerit, xn*w, ynew, xpix, ypix, x?oinc f 
ypoint ; 

int xpLxel, yplxel, indexx, ir.dexy, center, y-Enter; 
float radiue, focal / 



23-8 



/« pr la t£ ("cample ted initialifcaticns\n\n n > ; * */ 



if Urge != 4) ( 

prinrz ( ■ arguments : xccnttr r ycente r , radius \r. n 
exit (0) ; 

print; C\n») ; 

xcect • atoitargvll]); 
yceat - aitoi (argv £2] ) ; 
radius = atof (airgv [3] > ; 

print f < *aimi-imaao : xcontcr = %d ycenter = Vd 
radius = Vf\n\n" f 

xcent , yeent , t f loat ) radius ) ; 

print f ("input view pixel [xnovel ynovel] : ") ; 
acanf ("M *d" , unev, fcynew) ; 
print f ( " \n") ; 

print f ( " select: ed view pixel: xnew * %d ynew - 
%d\n\n- , acnew, ynew} ; 

priat* {"input new image parameters (xpixela ypixe 
focal] : ") ; 

ocaaf"( n Vd %d fcxpix, &yplx, fctocal); 

printf <"\n-) ; 

printf ( "output image; xpixel* » %d ypixttie - %d 
focal - %f\n\n*, 

xpix, ypix, ifloa-) focal) ; 

loadPPM ("teat-pp*:* , fcr. fcg, &b, txsiic, &ysi*e) ; 

print f i m loaded anmi- image f iie\n\n* ) ; 
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xos i £e - ;cpix; 

yosire - ypix; 

/* printf ("set new icng size, xsize 1 = Vd, ysire « *d 
\n\n" , xosize, yosiize) ; */ 

red ^ (unsigned char'Jnalloctx^si^e * yoaize * 
sizeof {unsigned char) ) ; 

green * (vr.3igned char* I rnalloc (xoeize * yoaize * 
sizeof (unsigned char) ) ; 

blue = (unsigned char* ) roalloc (xoeize * yosi2e * 
sizeof {unsigned char) ) ; 

printf < -allocated ro&mory for naw image file\n\r.->; 

xcenter - xcenc; 
ycencer * ycent; 

xpoin:: = yncw - ycent; 
ypoint = xnew - xcent ; 

ternpx = f double ) xpoint ; 
tempy = t double) ypoint; 

cerepa - (radius* radius - i tewpx* tempx + 
te:npy*tempy) 1/ {2* radius) ; 

ox - ternpx/scjrt (tempx* teenpx * tempy* tempy + 
temp2*t:empr) ; 

oy = tempy/sqrt -icewpx* tempx tenspy*tenrpy + 
cerapz*teTnpxJ ; 

or *• temps/sgrt {tempx* tei^>x -* tempy*r,empy 
tftmpz-tenipz) ; 

/* computed optical {z) axis */ 

tempx - -oy; 
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tentpy - ox; 
tempi = O; 

px - t«inpx/B^jrc (cerapoc*t.eir55X * terarpy*tempy + 

£empz*terapz5 ; 

py . tcmpy/aqrt (temp3c*tenipx + -empv*ceTtpy ^ 

pz = ceinpz/sqrt ltempx*tenipx + tecipy*ten»py + 
teTtpz*cetapz) 

/* coenputed horizontal axis */ 

tenpx = py*oi - pz*oy; 
tempy = pz*ox - px*oz; 
tetnpx * px*cry - py*ox; 

qx = cempx/ifqrx (tcmpx*c«rapx + cecnpy*cempy * 
.te?npz*t:empz) ; 

qy -= tempy/sgrt (teTnpx*teenpx + tempy* teaipy * 
cempT*tetnpr) ; 

qa * tempx/sgrt {teinpx*teinpx -»■ tempy* tempy + 
tempz * r erapz ) ; 

/* computed vertical axis */ 

printf ( •eomputftd perspective image f ramfl\r.\n ,T ) 

/* raettr scan perspective ii^age plane */ 

forfi*0;i<ypix;i++) { 

diapy = (double) i - (double) ypix/2 ; 
for ( j-0; j^xpix; { 

dispx • {double} xpix/ 2 - (double) j ; 

sx * ox * focal + px * diapx + qx * dispy; 
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cy * oy * focal - py * diepx-r-gy ' dispy,- 
G2 . 02 ♦ focal pz * dlcpx-T <32 * dispy; 

roag - cqrt (bx-qx * ey**Gy + et*sz) ; 

©x = Bx/raag ; 
sy *■ sy/cnag; • 
sz = az/mag; 

/♦ computed vector ia direction of current pixel 

•/ 

phi * atan2 (By . sx) ; 

thftta - acoB(e2/sqrt(sx*BX + sy*sy - gz^szH ; 

/* converted vector to polar coordinates */ 

xad - 2*radiua* (1-cce itheta) W vl-cos (2*theta) > ; 

/* found radius of intersection =n parabola */ 

xb - rad*sir. (theta) *cos (phij ; 

ye = rad'sin (the ca > *ein (phi 1 ; 

zs » rad*cos (theta) ; 

/+ found x, Yf * coordinates or. paranoloid */ 

/* printf ("xs - *f ys ~ %^ = Vf\n\n H , {flcaOxe, 
'(float)ys. (floatjxs); •/ 

/* uee xs,ys to read from input image and save in 
outpur image */ 

/* check if image point lies outside parabolic 
image */ 

if iscnrt (xs+xs + ys^ys) > radius) ( 
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redli * xpix + - 25S„* 



indexxj ; 

inrtexx) ; 
} 



indexx - (int)yo + xcenter; 
indcxy = (ine)xe + ycentfer; 

printf i -one pixel \n\R - ) ; */ 
/* write closest color value into pixel */ 
red [i * xpix + j J = *-[indexy » xgize + 
gz-eenfi * xpix + jl * g[indexy * xsire ♦ 
blue U * xpix +15 * b [indexy * xsize - 



} 



3 



printf ("computed perspective image\nVn"1 ; 
eavePPrt(-out,ppm B , red, green, blue, xpijx, ypix) ? 
printf { "saved new Image xileXaNnS ; 

system < "xv out -ppra &* ) ; 

freefr) ; 
£ree(g) ; 
free <b) ; 

iree(red) ; 
free (green) ; 
free (blue) ; 

pri_=tf ( "freed allocated nenary\n\n n ) ; 
return 0 ; 

) 

(57) 2*1 

*>=?*} 1. 5fU£| 0)1-115 a^oi §30, oiDIXIB itflSr^ SStfS 1^ 

§X| (omnidirectional imaging apparatus)^ SiOIAI, 

a) CHJ1IS S32| 0101X11 §A r 22£ ttAWE* HH*I£! 014 S , inl 
= 2gl : S! 

b) £7\ 0IDIXI2J SA1S BI-AhM ^£!SrS§ HHxIS 01017] 3A1 
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m sst/# a# §fti. 

g^i^ 2 HMtKHI 20iAf, fe^l 0101X1 4! AW SSr ItJ- ^(charged coupled device). OlDITfl 2! 

Aislttr&fe sst f s as- §s. < • ... 

S^S 3. M1*HH! 201 AJ, #71 OIOIAI 2!A|7r #2 lit 5t»tl~ -aBtfS 1# §« . 

4. H14HH) 2CHAL #71 010173 *DAi7f UICI2 3HHISI-M 3# S« . 

5. BlttH 201 Al, 

#7| bhAF^OI CHIOS S«32! TilM 3tl*Hl, #71 *M3°J 5301 SiS Oms\ s 



2/x 

0]7|Ai #71 £33 tlS«, 
r£ Bt3 S4f2| £r£, 
h= #^>S 
1 CHflS 

SBtfS 1# §*! . 

6. aitUffl 2CHAI, 
#71 SS«S 

a^j gg^ofl QmiS ^SjoKQ #71 »ArS2| 5t«fe S3DilAj SSS 71MM SttfrS 

SBrtfS B# SS. 

S^tf 7. *j| ItJOfl 201 AL #71 OlOlfl *!!A|7r #71 SS«§ LKr HHflEIS- SStffi 1 

# #xl . 

8. aitHM 201 Ai , #71 WSlf #71 OIDIXI *«Ai°J #CH33 «»S ^Xl^h^l flSHM # 
71 »Ar3S #71 OlOiXl *OAiCHl Slofe ^ 7373311 SStfS S# 3» • 

9- aiSHHI 201 Al, 

#71 OIOIXI *!!A17|- SAfS^S 0101 AIM UEUHfe OIOIAI d5i «I«*KQ, 

#71 OIOI73 tfAIH S3H0I, #71 OIOI73 dtf OIDIX"! fiS HOIHS B»*HZ #7M 0101*1 ajs Oil 
0IE1M 5|2|- aifll (cartesian coordinate system)^ aB(mapping)u r = OIDIAI i!2 73 El #a1 

M ^7S 5SJSr£ SS4fS 1# S». 
S^t!" 10. MStm 201 Al, 

#7| OIDIX! £!£ XI El §S7 r S^i OIOIAI DilOIEil HBSfe M2* 4BS ^7 r £ #71 

saa oidiai aoiaa #7i oioiw as aoiEW uah oidiaim avas 
sstf« 1# #a1. 

g^tJ 11. JJIOtHHI 20iAi, 

#71 010173 »EI S"X|7r#7| CJ73S 0(01*1^ OIEI mmt^ ^7E it^^^ 

OIEI 7iEI0iiAI #71 OIEI £9(3 ¥M^J EHJE! #1 ^^r^ 

gs^s 1# Sx|. 

12. M\%m 2CHAI, 

#71 OIOIAI i!!A|Sr #71 &AI-2M lr*^^^ #71 OIDIXI &M2b #71 ^ArS MOICHI HH 

i #7e i# s-xi. 

13. ai24HW 2CHAI, #71 3rU2j £ mU7h gaSMS! ?«^(telecentric 
lens)°| S^tfS 1# #xl . 

14. HI12tJ0H 2CHAI, 

#71 OIOIAI i?Ai£h #71 ^AFSM 31^rH, #71 OIOIXI £!! A1 Sh #7!-&ArS AI-OIEHI HH 

BHiaES! :?3 (aperture) 

1 ^7S 1# #xl, 

15. soi*HH 2CHA1, 

#71 UFUSJ ^ AlgOiiAl ^7r^l #3^ 0I0IA1M §ArS^^ «^A|-5E^ BHxIS ^7 r ^J [H^-fi 

B 519 «!AF§ - 017|Ai #71 §33- #71 ^7^ «^ §301 Ai£ S 
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a^OICHAI 271 BW« 2331 271 *7 r 2J ew« S3 2| SttOI CHIOS 7« §32- ; a . 

271 *7 r 2i sk?* ggsi oidixisj §a>s s/ah 4dai£*'.raas oioixi siai 
1 #7 r s a 1^2 s& 2*1 • ' 
g^tr 16. nis&oi sioiai. 

271 SMrgilr ^7 r 2J sgoi SfSE* UHxISIH. Sf Ir^Sr SI i§i 71X10), 

Zf BtAJ-2= 271 Ir^Oil MS 4^Kn 271 St 2gi 5*»*r= S3 MA) IBS Tilt iitfr= 

ssraps 12 s«. 

17. SKJ2I XlgOUH fiOl^ CHXBM B.KKJ2! 231 UEHH= 0101X11 ^SSr= S» 
tfS OIDIXI 2*l (omnidirectional image projection apparatus)0fl SIOIAI, 

a) 291 0101 XI ^ SShS 1*» ^21 01 01X11 ?SSrS 4=EN S 

ma? ufnn&tt&s s amm s " fflSI * sa * ,WK " m 

g 5*>©r^ a&* f 2 OIDIXI ?3 

18. H17&0I S101AH, 

271 0101X11 ^Sor£ 4=901 271 EHH£ «^«°! 23SJ 0101X11 aiTSr= *3 DHxfl S S*« If 
SI £*^KQ, 

2^1 271 ItS If£J2r 271 arAfS AjOIOfl UHX|£|^ 

SStfg 01 01 XI IPS 5*1. 

19. fllBSHW SIOIAI. 271 #S 0H*II7> #Sg J?S£EK)I = (photographic transparency )2! 
SBttrS OIDIXI «S 2*1. 

2D. nittHHI SOI AH, 271 Jpg DHSII7F °-iJ§ IA| §x|°J aSttrS OIDIXI ?3 Sxl . 
i^^OIOI^'e^^lj 101 ^' 0IDIXI§ -SSr= 4=901 BSHH- UILI2 ig^iai £tf5r= 

S^S 22. SH74.HH S1CHA), 

SMrSOl CHSfl^ 519°! 7111 StfsHl. 271 519°) 5301 35 3J£3 0HI2I 9 



ft 



" 2A~ 

CH7IAI 2= 271 53 B| 924, 

rS ofS «tF2| SB, 

h= 24=2 

i oias Djsta 

SgtrS OIDIXI J?2 2*1. 

23. H17&0I SIOIAI, 

fe^^^o^aa^ a^ss^Thxjji, 27i as §011 lhx-iis 4=^era 271 PMrasi igf 
sat'S 01 oi xi 3*1. 

24. ai?»HJI SIOIAI, 

*7|HJ 0101X15 gaa #71-21 St! ti!£S 271 #7f2| 0IDIXI1 ^Sul-S 4=9- 0I7IAI #7|HJ 01 

sa a- ; a 

gmbasgt f^as/upfAiis saw tKaM *" ,H ** 

1 #7r£ 5t» r = 3St/2 0101X1 #S 2*1. 
g^tT 25. SIOIAI, 

271 &Ar3Hr #7|£J §301 WXIEII2, 11 2ia^2r SI £S8 7rXID1, 

2J- oeAFS? 271 SI tlS^CHI CH»|S 4^^5r2 271 SS SSI S*!*r= BSMAi §9S Till 
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OIOIXI g-*i. 

26 mU2J ^= XlgQUI CH*II£ £N?ti°J §2^ 0101X11 ^ v X|ufe 1# ^SOT 

a) #71 CHxflM bn?sei 32^ 0101X11 CH*{|£ 513 2^21 • £9 #£Hf §Aj 

b) #71 &A*£! OlDWi &XI^= 

27 XD26*HM SiCHAI, #71 b) #71 SS** EKM ti" ^ISS^EI CHflS 

gAfgn^ oioiaii iwisfe b?«i §# »b. 

28. a27!HH SiOtAi, 
#71 gAfS^^ SMS OIDIX11 UEHJI= 010! XI XilS^ B?fl; 

#71 010173 £!£B OIOIXI 4!S H0IE1S BSSfe 931; S 
#71 0I0I7J B0IE1S ^ HSSfe Bfl 

e astfs §# sa. 

g:?t* 29. 82KHHI SOIAI, 

-e^i OIOIXI DflOIE-ltHI CHtl 2A«» S2|*PI fl*K)l #71 0101X1 iJS GA0IE1B Sl^fe EM; 9i 

av^i DHgg qioixi uoiEia- #7i szra oidixi hoihs^ei cixii oidixii ^5o^ &7ti 

30. H29&01 KOlAi, 

D7aa oidi^hj diei i! E ^s *sa whskm oiei ass 7i ei 01 ai #71 dibi 

2J ^LH^i 0101X11 9= 

0 |0|XI QflOIE-ICHI IWZl 5AKtB S2ISPI fl*KM #71 OIOIXI EilOIEil SZ^fe BTflJ SI 
#71 OIOI73 HOIEIM- #71 OIDIXI HOIEIS^EI PXI1 0101X11 fiSSfe BTt 

i ^7s 5*m= i# »a. 

S^S 31. M27*M SICHAI, 

CHHS BN?«S! 47^J 323 ^7h°J 0101X11 SA>2££ ^AFofe B7J; 5! 
gAfSH^ #7^ OIDI AIM ifA|5^ E^l 

32. ^hU2J ^= AlgQflAi MOI^ CHx-ilS BJ7*2! 39 § UERHc 01 01 AIM ^2Sh= ^g 

CHI 

a) 0101AIS «tfS St« ir^^^ #71 01 01 All ^Sufc E^l; 

b) IWx])^. 2^° I 53 #011 Ai #71 gtl SAfS£5 &A^^ B^i- 
CN7IA1 #71 0101 XI EJ mLW XISOI #71 tfAF S Sfltf- 

m it^fe OIDIAIM ^2ofr ^g. 

33. X1l32^&il aCHAI, 

emej £HH AlgCHIAl MOI^ CHai^ «^°> ^7^ UERH= 47^ 0101X11 ^7^ Stl 9 

#71 [HIS oi XB^oh^l ^lol-Ol #71 ^7^ gt« ^1 SMS^S SWo^ B 
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